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Citrus fruits have played an important role in the economy and dietary habits in 27 Spain. They are a good source of bioactive compounds like ascorbic acid, 28 polyphenols and carotenoids and have been involved in the prevention of some 29 diseases such as diabetes, obesity, cancer and cardiovascular diseases 30 (Devalaraja et al., 2011; Kim et al., 2011) . Among these citrus fruits, lemon is the 31 product consumed the least due to its high acidity. However, the addition of 32 sweeteners might be an effective way to counteract this feature. Therefore, the 33 development of new sweet lemon products could promote consumption of this 34 fruit, and in turn, improve the nutritional health of society. Osmotic dehydration
35
(OD) might be a suitable technique for obtaining such products, since it has been 36 widely applied to other fruits, such as oranges (Cháfer et al., 2001; Rubio-Arraez, 37 et al., 2015) , pears (Park et al., 2002) , tomatoes (Azoubel and Murr, 2004) , 38 apples (Moura et al., 2005; Derossi et al., 2008; Castelló et al., 2009) , apricots 39 (Toğrul and İspir, 2007; İspir and Toğrul, 2009) , strawberries (Castelló et al., 40 2006; Castelló et al., 2010) , kiwis (Castro-Giráldez et al., 2011) and cherries 41 (Silva et al., 2012) . Besides, OD has already been studied as an alternative which increase in their glycemic index, and can also be linked to different diseases 48 (diabetes, obesity, etc.) . Fortunately, there are other new sweeteners available in 49 the market which are non-cariogenic and also have other advantages over conventional sugars or sweeteners, such as isomaltulose, oligofructose, stevia 51 and tagatose (Soto and Del Val, 2002; Goyal et al., 2010) . Each one is described 52 below.
53
Isomaltulose is a reducing disaccharide which is naturally present in honey, and 54 sugar cane juice, and its taste is similar to sucrose. The physicochemical 55 properties of isomaltulose enable it to be used a substitute for sucrose in most 56 sweet foods (Lina et al., 2002; Bui et al., 2009; De Oliva-Neto and Menão, 2009; 57 Mercali et al., 2011; Peinado et al., 2013) . It has a sweetening power of 58 approximately 42% compare to sucrose and it can be used as an alternative to 59 sucrose, because its caloric power is similar (Schiweck et al., 1990; Periche et 60 al., 2014) .
61
Oligofructose is low in calories, meaning it has multiple health benefits. It is 62 obtained by partial enzymatic hydrolysis of chicory inulin and it is a soluble dietary 63 fiber with prebiotic character to enhance the growth of beneficial gut bacteria and 64 calcium absorption (Rao, 2001; Franck, 2002; Raschka and Daniel, 2005; Bosscher et al., 2006; Al-Sherajia et al., 2013) .
66
Stevia is a plant that has been consumed as a food and also used as a medicine 67 in some countries such as Japan and Paraguay (Lemus-Mondaca et al., 2012) .
68
The sweetening power of this plant is 15 times greater than sucrose, and it has 69 multiple therapeutic properties (antioxidant, antimicrobial, anti-fungal activity, Tagatose is a fructose isomer in milk and milk products. In comparison with other 74 sugars, it has numerous health benefits including a lower glycemic index, and low calorie content. It also reduces the symptoms associated with type II diabetes 76 and it is recommended for patients with obesity or heart diseases (Oh, 2007; Lu 77 et al., 2009; Gardner et al., 2012; Shourideh et al., 2012; Shankar et al., 2013) .
78
Tagatose exerts greater osmotic pressure, and hence has less water activity than 79 sucrose at equivalent concentrations (Patra et al., 2009) (FAO/WHO, 2001 , 2002 , 2003 .
83
In consideration of all the above, the aim of this work is to study the effect of were used as agents for osmotic dehydration. Table 1 shows the combinations 101 of these four sweeteners used in the four syrups considered and the code 102 assigned.
103
The kinetic study was carried out for 48 hours by analysing samples at 0, 10, 20, (Crank, 1975; Barat et al., 1998; Cháfer et al., 2001) , 2006, 2009; İspir et al., 2009 ). In the sweeteners studied, noteworthy was 142 that the samples osmodehydrated with oligofructose and stevia showed the 143 highest levels of water activity, while syrup composed only by tagatose led to the 144 lowest increase in soluble solids. However no differences were found in terms of 145 moisture content among the slices treated with the four syrups studied.
146
The results for variation of total mass (∆M), water mass (∆Mw) and soluble solid 147 mass (∆Ms) recorded in this study were obtained using the following formulas (Shi 148 and Fito, 1994; Fito and Chiralt, 1996) this process, it led to an increase in mass.
167
Consistent with the values of moisture content registered during the process, no 168 differences were found with regard to water and soluble solid mass changes.
169
However, the combination of oligofructose and stevia with or without isomaltulose 170 gave rise to the highest rates of soluble solid mass intake. This behaviour is 171 noteworthy since driving forces recorded for these syrups were lower than in the other cases, and consequently, a lower rate of soluble solid intake would have 173 been expected. It seems that it was more difficult for tagatose molecules to 174 penetrate the structure of the lemon slices whereas for oligofructose it was easier 175 to dehydrate this product.
176
Moreover, the changes in the composition in the liquid phase of lemon slices were 177 modeled using the eq. (4). The latter (ys) was considered to be equal to the equilibrium concentration of each 185 syrup, having the values mentioned at the beginning of this section. (Table 2) . characterization of osmodehydrated fruits from lemon and date by-products.
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